H controller via state feedback is studied for the delayed discrete-time LPV sigular system with polytope model. Based on ∞ H control theory, the sufficiency condition of the state feedback controller for the delayed discrete-time sigular systems is adressed; Using Linear Matrix Inequality (LMI) convex optimal technique, the feasible solution of the state feedback controller is obtained.The simulation shows that the presented method is feasible and effective.
Introduction
Linear parameter-varying (LPV) system theory was first proposed by Shamma in 1988 [1] , its dynamic performances depend on the timely observable parameters [2] . Parameters which can reflect the nonlinear character can be used to describe the nonlinear system by using linearization method, so that the gain controller with parameter variations could be designed. In the engineering practice, time delays extremely exist, they are often regarded as the one of the main causes of the unstable system and the poor performance. The stability of time-delay system can be divided into the time-delayindependent and the delay-dependent. On the basis of the outcome of the study of the non-delayed LPV systems, it has become the focus of research that LPV systems with time delay [3] [4] [5] .
LPV-based filters such as Henry studied LPV system fault detection and isolation (FDI) [6] , using ∞ H performance index, solution conditions are given as an LMI form; Wang Hongru and others studied LPV systems with time delay-dependent robust fault detection [7] , made the residual signal and fault signal error to minimize, while increasing the robustness between the residual signal and the unknown control input signal. Generalized systems (singular systems, differential-algebraic systems, generalized state-space systems), in the advantages that describing many natural phenomena, have aroused people's wide concern. Many linear normal system results are generalized to the singular systems. Based on LMI technologies, it is obtained that the sufficient and necessary condition about 2 H and mixed
output feedback controller for the continuous generalized system [8] . That the study of LPV robust control for generalized systems with time delay has become more challenging, as it should not only consider LPV stability of closed-loop systems with time delay, meet the certain performance index, but also its regularity and causality, so compare with the normal linear time-delay systems ∞ H control, it is much more complex.
In this paper, for a class of the delayed LPV discrete-time descriptor systems, based on LMI convex optimization and ∞ H control theory, obtain the sufficient conditions for the delayed LPV discretetime singular systems with the state feedback controller and finish the example simulation.
Problem Formulation
Consider the polytope LPV discrete-time singular systems with time delay
are system state, control input and adjustable output, respectively; ) (k ϕ is the vector value of original function; delay parameter d is positive integer;
is parameter-dependent uncertain matrix, and can be expressed by polytope model as follows:
Where,
is the normal matrix,
is the appropriate dimension constant matrix.
Form state-feedback controller:
is the unknown gain matrix. Put Eq. 3 into Eq. 1 , obtain the close-loop system as follows
Where, n r rankE
and is a constant matrix, which is said to be admissible, that is, regular and impulse-free and stable, if and only if there is a symmetric positive definite matrix 0 > P , the following LMIs is founded:
Definition 1 Assume the polytope LPV discrete singular system as follows
For all of the uncertain parameters θ is to be appropriate, then, regard LPV singular system (7) to meet the robust stability. Definition 2 For singular systems (7), there exists the symmetric positive definite matrix 0 > P , the following LMIs is founded:
For all of the unknown parameters are set up, the singular system (7) is said to satisfy the quadratic stability. Lemma 2 Given the singular system (7) is the quadratic stability, and then it meets the robust stability for the singular system.
Definition 3
For any uncertainty parameters θ , if the system is said to be admissible, then, the closed loop system (4) meets the robust stability and ∞ H norm-bounded , meanwhile, the adjustable output
,that is,
.Where, γ is the pre-given constant;
is the transfer function from disturbance input w to the adjusted output z . The purpose of this paper is to design the state-feedback controller similar to Eq. 3 for the system (1), make the closed-loop system (4) to meet the robust stability and
Main Results
Theorem 1 Given scalar 0 > γ ,the time-delayed LPV discrete-time singular systems (1) is said to be admissible, design the state-feedback controller (3), make the closed-loop system (4) to meet the robust stability for all parameter variations and Note: "*" represent symmetry elements. The same below.
Proof: structure a Lyapunov function
Where, R P, are symmetric positive definite matrices, then, ) (k V is definite, and when 0 According to the expression (9), then, above can be set up. So, the close loop system (4) is robust and stable. Furthermore, for any non-zero
Base on Schur Complement, by the matrix expression (9), launch
By zero initial condition, next can be obtained
Theorem 2 Given scalar 0 > γ ,the time-delayed LPV discrete-time singular systems (1) is said to be admissible, and design the state-feedback controller (3), make the closed-loop system (4) to meet the quadratic stability for all parameter variations and
, the sufficient conditions is that there 
and control input ) (k u trend see figure 1 . 
Conclusion
In this paper, a class of LPV discrete-time singular system with delay can be described by polytope model, and design the state feed-back controller, make the closed-loop transfer function to satisfy ∞ H performance. Using LMI convex optimization techniques, the sufficient conditions for the quadratic stability of closed-loop systems and γ < ∞ zw T can be derived. The simulation result shows that the proposed algorithm is practical.
